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Outline 

• Air emissions from O&G 
• EPA R8 CAA settlements in Indian country 
• Air Regulations 
• Inspections 
• EPA Natural Gas STAR program 
• GHG Reporting Rule- Subpart W 
• Information Sources 
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House Rules 

• Easy ... Informality rules! 

• Got a question ... ask 

• Know the answer ... tell 
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UINTAH County Oil/Gas/Water Production 
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Boundaries 
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Environmental Air Impact From O&G Activities 

• Ozone (current 75 ppb standard- likely to lower) 

• Regional haze - impacting visibility in Class I areas 

• Nitrogen deposition - Class I areas 

• Air Taxies- aka HAPs Hazardous Air Pollutants 

• Greenhouse Gas (GHG) emissions 
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Health effects of pollutio 1 

Air pQIIution 
Water poll Ltion 

Soil 
co,ntamination 
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Ozone 

NOx + VOC 

Health problems from breathing ozone 

• Chest pain, shortness of breath 
• Coughing & sore, scratchy throat 
• Inflame & damage the airways 
• Worsen asthma, bronchitis, 

emphysema 
• Increase the frequency of asthma 

attacks 
• Reduce lung function and inflame the 

linings of the lungs 
• Repeated exposure may permanently 

scar lung tissue 

ground-level ozone 
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2013 Region 8 Ozone Calendar: All 
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Peak 2011 National Air Quality Maps 
Uinta Basin High Days 
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8-hour Average Ozone Data from the 
Uintah & Ouray Reservation 
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Monitor Locations 
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Where are the emissions? 
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Venting of gas for 
maintenance or repair of 
pipelines or compressors 
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GHG Reporting and WRAP Emission Inventories by these Basins 
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Uintah County Data 

4,227 Gas Wells 

790 Oil Wells 

283 Gas Production (billion cubic feet) 

6. 7 Oil Production (million barrels) 

62 Compressor Stations 

4 Gas Plants 
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Emission Differences by Basin 
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Emission Differences by Basin 
(WRAP Phase Ill) 

V C Emissions (tons/yr) per Well 
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WRAP {Western Regional Air Partnership) Phase Ill 2006 
Activity and Emission Estimates by Basin 

I NOx + VOC + sunlight ground-level ozone I 

Where there are VOC emissions, there are methane emissions 
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WRAP Phase Ill Emission Inventory- Uinta Basin 
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Wellfield 
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Compressor Station 

MACT HH ... glycol dehydrators 
MACT ZZZZ ... engines (RICE) 
NSPS JJJJ ... engines 
NSPS 0000 ... compressors 
Title V 
PSD 

2016-008149-0035890 



Compressor Skid - Engine 
Emissions 

Criteria Pollutants - NOx, CO, 
VOCs 

HAPs - Formaldehyde 
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Glycol Dehydrator and Condensate 
ank Emission Methane 

Criteria Pollutants -
VOCs 

HAPs- Benzene, toluene, 
xylene ... 

Emissions from glycol dehydrators and from condensate storage tanks are carried through a 
"Closed Vent System" to the control device (combustor) and is shown above outlined in yellow. 
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Leaking Closed Vent System 
{MACT HH) 
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Enclosed Flare aka Combustor 
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Why Let$ Escape Into the Air? 

Besides being an 
environmental hazard, 
escap1ng vapors 
actually cost the 
operator money. What 
money? 
U ncaptured profits! 
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Gas Plant 

MACT HH 
MACT ZZZZ 
NSPS JJJJ/GG/KKKK 
NSPS 0000 
NSPS KKK 
NSPS LLL 
Title V 
PSD 
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EPA Region 8 O&G CAA Enforcement 
Activities in Indian country 

• 18 cases settled so far: 
• 11 on Uintah & Ouray Reservation 

• 7 on Southern Ute Reservation 

• Other settlements underway - Southern 
Ute, Uintah & Ouray, and Ft. Berthold 
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Region 8 O&G Settlements 

• Emission reductions achieved: 
- -2,000 TPY CO 

- -2,800 TPY NOx --------~ 
- -4,100 TPY VOC 

- -800 TPY HAPs 

• Methane Gas Conserved/Reduced 
- -850 million cubic feet per year 

- Enough to heat 10,500 homes 

- Global warming mitigation of 70,000 acres of trees 
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Settlements -
Projects to Mitigate Past Harm 

• Methane conservation/VOC reduction 
-Replace high-bleed with low/no-bleed 

pneumatics 

- Performance Optimization Review 

-Leak detection & repair w/ IR camera 

-Multi-phase gathering P/L 

-Low/zero emission dehydrators 
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Settlements - Other Projects 

• Decrease Truck Traffic & Road Dust 
- Down-hole water separation 

-Road shale-plating 

-Class II UG injection well 

-Multi-phase gathering P/L 

• Ambient air monitors - NOx, ozone, PM2_5 
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Settlements- Other Requirements 

• Controls on new minor facilities 
-Catalysts on engines 

-Low emission dehydrators or combustors 

-Condensate tank controls 

-Low/no bleed pneumatics 

-Liquid bed sulfur removal 
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Clean Air Act (CAA) Rules for O&G 
Different rules for different pollutants 

- Criteria Pollutants = S02 , Pb, PM, CO, NOx, Ozone(VOC) 

NOx + VOC + =OZONE 

- Hazardous Air Pollutants (HAPs) 

1. PSD (Prevention of Significant Deterioration) for criteria 
pollutants 

2. NSPS ( Source Performance Standards) for criteria 
pollutants 

3. NESHAPS (National Emission Standards for HAPs) 

4. Title V 44 
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PSD for Criteria Pollutants 

• If any criteria pollutant > 250 tons per year (TPY) 

• BEFORE construction begins need permit 

• Air monitoring and modeling to understand impact on air 
quality 

• Have to significantly reduce emissions 

• Have to demonstrate that control devices to reduce 
emissions are working 

45 
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NSPS for Criteria Pollutants 
- Subpart 0000 - new rules for O&G facilities 

- Subpart KKK- fugitive VOC emissions at gas plants (1985) 

- Subpart LLL- S02 emissions from gas processing plants (1985) 

- Subpart 1111- NOx and PM emissions from Compression Ignition Engines 

- Subpart JJJJ - Ox, CO, and VOC emissions from Spark Ignition Engines 

- Subpart GG/KKKK- NOX and so2 emissions from Gas Turbines 

• Self implementing 

• Notify of construction commencement and start-up (dependent on 
subpart) 

• Have to reduce emissions 

• Have to demonstrate that emission reductions are working 
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NESHAPS for HAPs 

- Subpart HH & HHH - emissions from glycol dehydrators (leaks at gas 
plants) 

- Subpart ZZZZ - emissions from engines 

• Self implementing 

• If any single HAP> 10 TPY or combination of HAPs> 25 TPY, and Area 
Sources 

• BEFORE construction begins notify EPA 

• Have to significantly reduce emissions 

• Have to demonstrate that control devices to reduce emissions are wor-King 
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Title V/Part 70 & 71 
• OPERATING permit with all requirements in 

one place 

• If any criteria pollutant 
> 1 00 (TPY) ... or ... 
NESHAP applies 

• Application submitted 
1 year after start-up 

Legal 
Settlement 

reqmts 

NESHAP HH reqmts 

NESHAP ZZZZ 
reqmts 

NSPS reqmts 
48 
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Federal Air Regulations 
• Oil & Gas NSPS 0000: 40 CFR Part 60, Subpart oooo 

- Regulates criteria pollutants for oil and gas production 
segment and natural gas processing plants 

- Methane is NOT regulated, only co-benefit from VOC 
reductions 

• Oil & Gas NESHAP HH/HHH: 40 CFR Part 63, Subpart HH 
- Regulates HAP emissions primarily from dehydration units 

(sometimes storage vessels and equipment leaks too) 

• Ft. Berthold Federal Implementation Plan (FIP) 
- Applies only to oil production pads on Ft. Berthold Indian 

Reservation 

• Engine Regulations (NSPS & NESHAP) 

• Permitting - Minor NSR, PSD, NA NSR 
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NSPS 0000 
• NSPS 0000 

- Well Completions - natural gas wells, not oil wells 

- Compressors 
- Pneumatic controllers 
- Storage Vessels 
- Equipment Leaks 
- Sweetening Units 

• NESHAP HH (revised w/ 0000 on 8/16/12) 

- Dehydration units 
- Equipment leaks - must meet HAP concentration criteria 

- Storage Vessels - must meet throughput criteria 
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Cost Savings & Emissions Reductions 

• Cost savings of $11 to $19 million in 2015, due to 
the value of natural gas and condensate that will 
be recovered and sold will offset costs. 

• EPA estimates the following combined annual 
emission reductions upon full implemented: 
- VOCs: 190,000-290,000 tons/yr 
- HAPs: 12,000-20,000 tons/yr 
- Methane: 1.0-1. 7 million short tons/yr 

(about 19-33 million tons of C02 equivalent (C02e) 
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Ft. Berthold Federal Implementation Plan (FIP) 

• Applies to oil production facilities on Ft. Berthold Indian 
Reservation 

• Applies to wells completed after 8/12/2007 

• Well Completions 
Reduce VOC emissions by 90°/o 

• Heater-treaters & storage tanks 
1st 90 days of production: 
• reduce VOC emissions by at least 90°/o 
After 90 days: 
• recover and inject natural gas into gathering pipeline; or 
• reduce VOC emissions by at least 98°/o 

• Annual emission reduction of 2,090 TPY VOC per well 
( ~4.2 million TPY reservation-wide) 
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Engine Regulations 

• NSPS JJJJ - Spark Ignition Engines 

• NSPS II II - Compression Ignition Engines 

• MACT ZZZZ 

• Many factors affect applicability 

• NSPS applies to newer engines 

• MACT applies to some existing source 
categories 
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Unregulated Emissions 
• NSPS only applies to sources - existing units not covered 

• Equipment leak standards (LDAR) only for natural gas plants, not 
production or midstream sector 

• Well completions standards in NSPS 0000 do not apply to oil 
wells 

• Ft. Berthold FIP only applies to Reservation, no federal 
requirement for separators/heater treaters 

• Truck loading operations 

• Existing lean-burn engines > 500 hp at major source of HAPs 

• Water evaporation ponds - produced and flowback water 
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Inspection Protocol 
Set date/time in equipment 

1. Note time of arrival at site & weather 
2. Take GPS reading 
3. Take wind speed/direction reading If> 12-14 mph 

4. Sketch plot plan (wellsite or an area o larger facility) 
5. HSM scan of site (or area) 
6. Equipment piece survey using R8 IR Survey 

Checklists 
o note IR Frame# and confirming PID reading (max) 
o end each video in conventional mode 

7. HSM scan of site (or area) again 
8. Note time of departure 

57 
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Wellsite Facility - Minimum 

1 Site: 
• 1 Well 
• 1 Condensate Tank 
• 1 closed vent system 

L__ _____ ~t"\1"1"'1o-n"\lo-nt--P-rrnfu"'l. ential --

Deliberative --Attorney-Client 
Pri\/ilaQnaQ 
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EPARS BATTERY IR SURVEY INSPECTION 

I Wellsite Example I 
COMPANY: 

FACSUTY NAME: 

DATE: TIME DEPART: 

SITE PLOT PLAN: 
WIND SPEED ClOUD COVER: TEMPERATURE 

62 
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Oil staining indicative of over-pressure events 
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Oil staining indicative of over-pressure events 
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EPA Natural Gas STAR 

The Natural Gas STAR Program is 
between 

EPA and the oil and natural gas industry 
designed to 

from natural gas 
operations. 
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EPA Natural Gas STAR 

• Over 129 Program Partners across all sectors 

• Save time identifying the "right" technologies and 
practices to reduce methane emissions 

-80+ Technical studies and fact sheets based on real 
company applications 

-Case studies and trade journal articles describing 
successful partner experiences, new technologies 
and savings potential 

-Economic analysis software to estimate financial returns 
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EPA. Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990- 2008. April, 2010, plus revised emissions 
estimates for key sources. Available on the web at: epa.gov/climatechange/emissions/usinventoryreport .html 
Natural Gas STAR reductions from gathering and boosting operations have been moved to the productions ector. 

Gas Well Liquid 
Unloading 

63Bcf 
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This Tool gives users easy 
access to information on cost
effective technologies and 
practices that reduce methane 
emissions in the oil and gas 
industry. Also displays 
interactive flow diagrams of 
the oil and gas industry. 
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Users can click within any 
part of the natural gas 
production schematic, by 
clicking on the adjacent 
arrow button. 

For example, check out 
the Control Technologies 
to reduce emissions from 
compression of natural 
gas ... 
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. . . . a list of field-tested 
operator experience in 
conserving gas and 
reducing emissions is 
provided 
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I 
.. 
I 

.. 
I II 

PROBLEM: 
• Build-up of liquids in the well bore can 

reduce or halt production. Liquids unloaded 
by venting well to the atmosphere. 

SOLUTION: 
• Automated plunger lift relies on the natural 

buildup of pressure in a gas well to remove 
accumulated liquids with minimal venting 

"' I 

Plunger Lift 

78 
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i I Ill 

II 

.. 
I 

• Plunger optimization installed on ~2,200 wells 
• Venting reduced by 50°/o from 2000 to 2004 

Vent Volumes 

79 
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.. 
I 

.. 
I I 

.. 
I ( ) 

PROBLEM: 
• It is necessary to clean out the well bore and formation after fracturing an 

unconventional well 
• Operators produce flow back the well fluids, sand, and cuttings for 

disposal, venting/flaring gas in the process 

SOLUTION: 
• Portable equipment designed for this initial high flow rate separates sand 

and fluids to recover gas? condensate for sales 

Portable REC Equipment Source: Weathet1ord 

. 
I 
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.. .. .. .. 
I I I I 

PROBLEM: 
• As part of normal operations, pneumatic devices release 

natural gas to atmosphere for valve actuation and 
process control 

• High-bleed devices bleed in excess of 6 scf/hour 
- Equates to >50 Mcf/year 
- Typical high-bleed pneumatic devices bleed an average of 

140 Mcf/year 

SOLUTION: 

'"' I 

• Process control and valve actuation can often be 
accomplished with low bleed devices which vent less 
than 6 scf/hour Fisher Electro-Pneumatic Transducer 

Source: www.emersonprocess.com 
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.. .. .. 
I I I 

PROBLEM: 
• Reciprocating compressor rod packing leaks some gas by 

design which increases significantly as the packing wears 
- New, properly installed packing may leak 11 to 12 scf/hour by design 
- Worn packing has been reported to leak up to 900 scf/hour 

I 

(Side View, Cut Half) Cylinder 

~!L,-
1 Suction 1 

1 
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GHG Reporting Rule- Subpart W 

• EPA issued 40 CFR Part 98, which requires reporting of greenhouse 
gas (GHG) emissions from large sources and suppliers in the US 

• Data reported will provide a better understanding of where GHGs 
are coming from and will guide development of sound policies and 
programs to reduce emissions. 

• Subpart W = Petroleum and Natural Gas Systems 
- Fugitive & vented emissions are fifth largest source category GHG rule 
- Onshore O&G report by Basin 
- Data Reported for 2011 and 2012 (submit by 3/31 each year) 

• Combustion emissions reported under Subpart C = General 
Stationary Fuel Combustion 
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Greenhouse Gas Reporting 
Program Subpart W 
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Greenhouse Gas Reporting 
Program Subpart W 
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Other Sources of Information 
TEDX - The Endocrine Disruption Exchange 
Go to this web site to order a copy of the DVD: 

EPA Natural Gas STAR Program 

STATE O&G DATA: Oil and Gas 
Utah: 

Electronic Code of Federal Regulations 
~~~~~~~~-

... Title 40 

EPA Technology Transfer Network Air Toxics Web Site 
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Questions 
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Contact Information 

Cindy Beeler~~~~ 

Environmental Engineer 

US EPA- Region 8 

... 303-312-6204 

Office of Enforcement, Compliance & Environmental Justice 
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